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ABSTRACT 



A shared source managing method and device are pro- 
vided for managing as shared sources a plurality of I/O 
devices by a plurality of information processing de- 
vices. The shared source managing method and device 
are designed to display a sketch of an inside of a build- 
ing in which I/O devices are installed on the screen of 
each information processing device, display the design 
representing the I/O device at the installed location of 
each I/O device, and indicate the installed location of 
each I/O device to a user. Further, the method and 
device serve to display the type and the operating state 
of each I/O device together with the design of the I/O 
device so that the user can know the type and the oper- 
ating state of each I/O device. 

24 Claims, 14 Drawing Sheets 
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positively and easily know each location of I/O devices 

METHOD AND SYSTEM FOR SELECTING connected to the information processing device. 
DEVICES IN INFORMATION NETWORKS, 

INCLUDING INPUT ITNG/OUTPUTTING DATA SUMMARY OF THE INVENTION 

TO A SPECIFIED DEVICE SELECTED BY 5 It is an object of the present invention to provide a 

POINTING TO A CORRESPONDING INDICATOR method and device fo r managing shared sources in an 

ON A SCREEN informatio n pmrr^p ^Htt hrHnp i plu rality of T/Q 

r> a ^^^tnr^ ^„ ww ^„ „^ ' devices connected through communication lines or the 

BACKGROUND OF THE INVENTION T^JTwhich the method and device allow a user to 

The present invention relates to a method and device 10 positively and easily locate shared sources such as I/O 

for managing shared sources in an information process- devices or processors. 

ing device connected to one or more I/O devices It is a further object of the present invention to pro- 
through a communication line. More particularly, the vide a method and device for managing shared sources 
invention relates to a method and device for managing in an information processing device having a plurality 
shared sources in the information processing device, 15 of I/O devices connected through communication lines ^Jf (L 
which method and device are preferable provided that or the like, in which the method and device allow a user isn^ 
the information processing device is separated from the to discern the type and the operating state of each I/O dAr > W" 
I/O device allowing information to be input to or out- device. i/i^ 
put from the information processing device. It is a still further object of the present invention to f/P^J/P • 

To input or output data at more than one I/O device 20 provide a method and device for managing shared 7 

provided in the information processing device through sources in an information processing device having a jl^S 

commumcation lines, a user is required to know the plurality of I/O devices connected through communi- . ^^J^ 

kinds and locations of the I/O devices. cation lines or the like, in which the method and device hi^T 

One example of Ae information processing device allow a user to imm ediately uttrihntr an inmit or^utnuL ^ ^ 

having a plurality 0 I/O fevioe .connected ttertois ^ to an object I/Ode^ceT ^ 

ascribed on page 84 of "Introducton to MS-NET- it is another object of fte present invention to pro- 

WORKS and Personal Computer LAN" published in - Ho a ^ - rt , , V™ o ■ ot^™i M JL~ 

Gijiyutu-Hyouron (Technique critique) Company Edi- ^ a™ 5 *"* device for managing shared sources 

tion^According to this publication, I use/takes Ihe » « «J»^ P«~« device having a plurality 

steps of specifidng a title of an object I/O device for 30 connected though commumcation lines 

indicating an input or output to the I/O device or dis- ° r *». ™*. m devi ce aUow a user 

playing a list of I/O devices connected to the informa- ^gas ^scem wmch I/O devgg js being used on ito 

tion processing device for referring to each title of the . bass of thelocauon tne type aidtiie oper a tlTify state of 

I/O devices each I/O device and immediately select a proper I/O 

An example of a network management system is de- 35 device and attribute an input or output thereto, 

scribed in "ANM" Automated Network Management To achieve the foregoing objects, according to a first 

System", IEEE Network, Vol. 2, No. 2, March 1988, BS P ect of ^ invention, the method for managing 

pp. 13-19. This system is designed to graphically dis- shared sources ' designed to manage a plurality of I/O 

play how the devices are connected by referring to the devices as shared sources in a plurality of information 

connecting state of those devices. 40 processing devices, comprises the process of displaying 

The foregoing prior arts have the following disad- on the sc r eens of the information prooesflinfr ri mrirnr -1 

vantages. ^sketch representing a building within which the I/O 

If a person uses an information processing device j^h^ fi rn imfall-fl nr w ii nm rlm^n nnrl^ r-haracte~ 

having a plurality of I/O devices connected through string represe nting the I/O device at the installed loga- 

communi cation lines, the user often wants to know 45 tluu uf each I/ w device inside of the sketch, for thej 

where each I/O device is located. In particular, the user purpose of allowing a user to locate the installation of 

is anxious to know the location of each dataoutputting each I/O device. 

device, such as a printer or plotter, or each data-input- According to a second aspect of the invention, the 

ting device, such as a card reader. One reason for know- method for managing shared sources in an information 

ing the location is that if the I/O device located near the 50 processing device, designed to manage a plurality of 

user malfunctions or outputs a great deal of data, an- I/O devices and peripheral devices as shared sources in 

other I/O device is required. Another reason is that it a plurality of information processing devices, comprises 

may be necessary to make sure if a rarely-used special the process of displaying on the screens of the informa- 

I/O device is connected to the system and know the tion processing devices a sketch representing a building 

location of the I/O device. In these instances, the prior 55 within which the I/O devices and peripheral devices 

art has been designed to display the list of each I/O are installed as well as a design and a character string 

device connected to the information processing device representing the devices at the installed location of each 

and to allow the user to suppose the location of each device inside of the sketch, for the purpose of allowing 

I/O device based on the title of each I/O device indi- a user to locate each device. 

cated in the list. 60 According to a third aspect of the invention, the 

The foregoing "ATM" Automated Network Man- method for managing shared sources, designed to man- * ^ 

agement System" discloses the technique of graphically age a plurality of I/O devices as shared sources in a * t\ * 

displaying on a CRT how the I/O or other devices are plurality of information processing device s, comprises __ tn^ii 

connected in a LAN system. This technique, however, the process of graphically displaying on the screens of ^ \L 

cannot provide information about the location of each 65 the information processing d evices the connection state tyO 

I/O device to a user. of the I/O devices to be used as well as the design repre- " (fr^ , 

As is understood from the above, the foregoing prior Renting each I/O device together with the current oner- ^ I 

art has disadvantages in that it is difficult for a user to ating state of each I/O device. * " v ' 
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According to a fourth aspect of the invention, the 
method for managing shared sources, designed to man- 
age a plurality of I/O devices and peripheral devices as 
shared sources in a plurality of information processing 
devices, comprises the process of, when using the infor- 
mation processing devices and the I/O devices, graphi- 
cally displaying on the screens of the information pro- 
cessing devices the connection state of the information 
processing devices, the I/O devices, and the peripheral 
devices and the design representing each device to- 
gether with the current operating state of each device. 

According to a fifth aspect of the invention, the 
method for managing shared sources, designed to man- 
age a plurality of information processing devices and 
I/O devices as shared sources in the information pro- 
cessing devices, comprises the steps of drawing a sketch 
representing the inside of a building in which the shared 
sources are installed on the basis of the drawing data 



means, the I/O means performs the I/O operation of the 
I/O device. 

As described above, the information processing de- 
vice having a plurality of I/O devices connected 

5 through communication lines or the like is designed to 
display a design representing each I/O device on a 
sketch illustrating the inside of a building for indicating 
the installed location of each I/O device. It allows in 
allowing a user to positively and easily locate each I/O 

10 device. 

As another displaying method, there is provided a 
- means of graphically displaying the connection state of 
the information processing device and a plurality of 
peripheral devices like I/O devices. It also allows a us er 
I S to easily discern the connecting ctatA nf th*> ppriphfral 
devices. _ 

And, the information processing device is also de- 
signed to display the type and the operating state of 
each I/O device and allow the design of each I/O de- 



stored in a sketch information file, drawing the designs eacn l/u aevice and mow me design of each I/O de- 
representing the shared sources at the installed location 2 0 Vlce displayed on the display unit to be pointed for 
of these sources inside of the sketch on the basis nf the indicating an input or output to the I/O device. It re- 



date stored in a shared son r m Attribute i nformation file. 
and displaying the current operating state of each 
.shared source accom panied wftfr p anh ^rr^pnn^jj^^ 

According to the sixth aspect of the invention, the 
device for managing shared sources for information 
processing, designed to connect a plurality of informa- 
tion processing devices each having a central process- 
ing unit, a display unit and a storage unit, and a plurality 
of I/O devices shared by the information processing 
units through a comm unication network, comprises a 
7sketch information fu3storing the drawing da {a about a 
isk etcticirawing a building in which the I/O devices are 
installed, an I/O device attribute information file jn 
which at least the kind and the installed location of each 



suits in allowing a user to easily decide which I/O de- 
vice should be used on the basis of the installed location, 
the type and the operating state of each I/O device and 
"25 immediately selecting the I/O device and indicating an 
I/O operation. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and advantages of the pres- 
30 ent invention will become apparent by reference to the 
following description and accompanying drawings 
wherein: 

FIGS. 1A and IB are views showing a screen on 
which shared printers are selected when the invention is 
35 applied to the shared printer; 

FIG. 2 is a view showing connection of documenta- 



T/ « , . , , , , . , . tion workstations and the shared printers according to a 

I/O device are described, both files bemg provid ed in first embodiment- 

FIG. 3 is a hardware diagram showing the documen- 



the storage unit, and a display me ans Tpj c { 



LMO.klUliMf 




illustrating 1 

information file according to the first embodiment; 

FIG. 5 is a view illustrating the structure of a shared 
printer attribute file according to the first embodiment; 

FIG. 6 is a diagram schematically showing how to 
print documents created in the documentation worksta- 
tions with the shared printers according to the first 
embodiment; 

FIG. 7 is a flowchart showing how to select the 
shared printer according to the first embodiment; 

FIG. 8 is a view showing a printer icon according to"\ 
the first embodiment; \ 
FIG. 9 is a view showing another screen on which / 



display unit on the basis of the sketch information file 
and the I/O device attribute information file. 

When one information processing device uses a spe- 45 
cific I/O device served as a shared source, the method 
and device for managing shared sources for information 
processing is designed to allow the display-indicating 
means to indicate the display of the installed location, 
the type and the operating state of each I/O device to 50 
the information processing device. In response to the 
indication, the information processing device sends a 
message inquiring the operating state to each I/O de- 
vice with a communication means provided in the infor- 
mation processing device. In response to the message, 55 the shared printer is selected; 

each I/O device sends a message notifying the informa- FIG. 10 is a view showing a screen on which the 
tion processing device of the operating state of the I/O present invention is applied to I/O terminals or the like 
device with a communication means provided in the connected in a LAN; 

I/O device. Then, the information processing device FIG. 11 is a view showing a screen on which the 
acquires the operating state of each I/O device from the 60 present invention is applied to a phone connected to the 
message. terminal; 

Next, the information processing device activates the FIG. 12 is a view showing a screen on which the 
display means to display on the display unit the drawing connecting state of shared sources is graphically dis- 
data stored in the sketch information file and a design played according to a second embodiment of the pres- > 
representing the type and the operating state of each 65 ent invention; ^ 
I/O device at the installed location of the I/O device in FIG. 13 is a view illustrating the structure of a shared 
an overlapping manner with the drawing data. Then, an source attribute file according to the second embodi- 
I/O device is selected by using the I/O device selecting ment; and 
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FIG. 14 is a view showing a screen on which the FIG. 4 shows the structure of the sketch information 

connecting state of other shared sources is graphically file, FIG. 5 shows the structure of the shared printer 

displayed according to the second embodiment attribute file, FIGS. 1A and IB show examples of the 

DESCRIPTION OF THE PREFERRED screens for the selection of a shared printer, which are 

EMBODIMENTS 5 ^^^yed on tne display unit 16. FIG. 8 is a view illus- 

. trating a printer icon displayed on the screen for the 

Hereinafter, the embodiments of the present inven- selection of a shared printer, 

tion will be described with reference to the drawings. The sketch information file 400 shown in FIG. 4 

First Embodiment includes several pieces of sketch information data 401a 

10 to 401c. Each sketch information data consists of a data 

The first embodiment is designed so that the present number 402, a sketch name 405 and sketching command 

invention is appked to a system having documentation ^ 403. The data number 402 is a number by which the 

workstations and shared printers connected m a LAN sketc h information data 401a to 401c are uniquely sped- 

{i ^Z A ^ network) fied. The sketch name 405 has the name of a sketch 

J^ 0 ^ connection state of the docu- 15 presented by the sketch information data. The sketch- 

l«T P TT, H to U *g command data 403 consists of a plurality of sketch- 

£2? ™ 1 <TT WOT t k f tl0nS ' d ?° e commands 404* to 404*. Each sketching command 

snared printers. The documentation workstations la to am^^am^. j * u r a , , + M 

- 0 , K ■ oM . . _ . . - _ , . 404a to 404m corresponds to each of the elements 102a 

T^N^^crTthn^^ilHrt^^^^ ^ n™*^^*" ^f^ 1 ^^ in to 102m displayed on the screen 100 for the shared 

LAN 3 so that the documents created m the documenta- 20 ^ shown m mGS ^ md lfi ^ 

tion workstations la to lc can be printed by any one of ♦ <■ * . . "rf 

the shared printer 2a to 2c elements are components of a floor planar view 101. 

FIG. 3 shows a hardware arrangement including the ™* S *f b™V*****g the inside of a bunding shown 
documentation workstations la to lc and the shared *? ??" ^ ^ e p views for each floor, but 

printers 2a to 2c shown in FIG. 2. 25 ] ketch ?* p ° y a s ? re f on wmch whole 

First, the hardware arrangement of the documenta- bmldm S » «W»twnal floors mcluded in the building are 
tion workstation 1 (la to lc are genericaUy referred to represented ^ee^e^ionally as shown m FIG. 9. 
as 1 and this rule holds true for the other reference m / IGS - 1A ' 1B and 9 » sketch of mside 

numbers) will be described. 10 denotes a central pro- of ^ bmldm S s «« represented, however, if possible to 
cessing unit (CPU), which executes various programs 30 represent not only the mside but also the outside so as to 
for the creation of a document or the selection of the represent the entire building site, 
shared printers 2a to 2c for printing the document and ^ shared P mteT attribute 500 shown in FIG. 5 
further controls peripheral devices. 11 denotes a main mcludes attribute data 501a to 501c which respectively 
memory, which stores programs and data for the ere- correspond to the shared printers 2a to 2c connected 
ation of a document or the selection of the shared print- 35 throu S h toe LAN 3 shown in FIG. 2. Each of the attri- 
ers 2a to 2c. 12 denotes a video memory, which stores bute data S01a t0 501c consists of a printer name 502, a 
the data to be displayed on a display unit (CRT) 16. A printer type 506, a network address 503, a data number 
user can give commands for editing a document or the 50 f> 311(1 installed location coordinates 505a, 505£. The 
selection of the shared printers with a keyboard 14 or a printer name 502 is a name given to each of the shared 
mouse 15. The display unit 16 serves to display the 40 printers 2a to 2c. The printer type 506 indicates whether 
screen for the creation of a document or the screen for ^e shared printer is a two-stage cassette type printer or 
printing by the shared printer. 17 is a fixed d«k, which not or whether the used printing sheet is a continuous 
reads or stores the programs and document data for the ^ orm or a single one. The network address 503 is an 
creation of a document, a sketch information file 400 or address by which a unique printer is specified in the 
a shared printer attribute file 500 (to be described later). 45 LAN 3 having the shared printers 2a to 2c connected 
18 denotes a communication control unit, which com- thereto. The data number 504 corresponds to the data 
municates with the shared printers 2a to 2c through the number 402 of the sketch information data 401a to 401c 
LAN 3. 19 denotes a bus through which the data is indicating each installed location of the printers 2a to 2c 
transferred between these peripheral devices 11 to 18 as shown in FIG. 4. The installed location coordinates 
and the central processing unit 10. 50 505a, S05b correspond to the locations of the printer 

Next, the description will be directed to the hardware icons 103a to 103c representing the shared printers 2a to 
arrangement of the shared printer 2 shown in FIG. 2. 2c on the floor planar view 101 shown in FIGS. 1A and 
As stated above, 20 denotes a central processing unit, IB. 

which executes various programs for printing and fur- The printer icon 103 consists of a printer name 801, a 
ther controls the peripheral devices. 21 denotes a main 55 print-waiting page number 802 and an icon mark 803 as 
memory, which stores the program and data for print- shown in FIG. 8. The printer name 801 corresponds to 
ing. 22 denotes a fixed disk, which reads and stores the the printer name 501 of the shared printer attribute file 
programs and the document data for printing. 23 de- 500. The print-waiting page number 802 indicates the 
notes a communication control unit, which communi- number of pages of a document waiting to be printed, 
cates with documentation workstations la to lc through 60 The icon mark 803 corresponds to the printer type 506 
the LAN 3. 24 denotes a printer (PRT) which prints a of the shared printer attribute file 500. If the shared 
document. 25 denotes a bus through which data is trans- printer employs a two-stage sheet cassette, two cassette 
ferred between the peripheral devices 21 to 24 and the marks 804 are displayed. If it employs a one-stage sheet 
central processing unit 20. - cassette, pne cassette mark 804 is displaye 4 If the 

Next, the sketch information file, the shared printer 6 5 printer icon 103 is lit at half brightness, several problems 
attribute file and the screen for the selection of the r are likely such as the printer being out of paper, out of 
shared printer will be described with reference to joner, or having the power-off thereby cat m*nff tfl f"- 
FIGS. 4, 5, 1A, IB and 8. corresponding shared printer 2 to fail. As an alternative 
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means, it is possible to display on or near the icon a . 
character string of "POWER OFF", for example. 

And, for recognizing whether or not the shared 
printer 2 is in operation, it is possible to count the num- 
ber of pages of the document waiting to be printed. As 5 
another indicating means, the printer icon may he 
^caused to be lit on an d off. Further r the icons for the 
usable printers may be lit on and off. Further still, if the 
shared printer is a color printer with some color toners, 
the icon color may indicate the currently-usable color 10 
or, with respect to a color plotter, the icon may indicate 
the number or color of color pens currently mounted to 
the color plotter. 

Moreover, as shown in FIG. 1 A, the screen may have 
an icon located for indicating the location of each 15 
printer and be lit on and off or at half brightness for 
indicating whether each printer is usable, while as 
shown in FIG. IB, the screen may have a character 
string provided for indicating the location of each 
printer and character strings (usable/unusable) pro- 20 
vided for indicating whether the printer is usable. 

The shared-printer-selecting screens 100 shown in 
FIGS. 1A and IB indicate the type, the installed loca- 
tion and the operating state of each of the shared print- 
ers 2a to 2c on each floor of the building. As shown in 25 
FIGS. 1A and IB, 105 denotes a screen switch for indi- 
cating the operation by which a different sketch from 
the displayed sketch 101 is to be displayed. 106 denotes 
a mouse cursor to be moved by a mouse 15. The mouse 
cursor 106 is used for indicating the printer icons 103a 30 
to 103c, the screen switch 105, and the like. 

Next, with reference to FIG, 6, the description will 
be directed to the summary of how to print a document 
in a system having the documentation workstations la 
to lc and the shared printers 2a to 2c as described above. 35 
600 denotes the printing process performed on the side 
of the documentation workstations la to lc and 610 
denotes the printing process performed on the side of 
the shared printers 2a to 2c 

First, at a document-specifying process 601, a user 40 
specifies any one of document data 605a to 605a* stored 
in the fixed disk 17 of the documentation workstation 1. 
Then, at a printer-selecting process 602, the user speci- 
fies any one of the shared printers 2a to 2c for printing 
the document data 6056 selected at the document- 45 
selecting process 601. And, at a printing process 603, 
the document data 6056 selected at the document-speci- 
fying process 601 is sent to the shared printer 2 selected 
at the printer-selecting process 602. At a printing pro- 
cess 611 performed on the shared printer 2 selected at 50 
the printer-selecting process 602, the received docu- 
ment data 6056 is connected to a printing queue 606 
included in the shared printer 2. The printing queue 606 
connected to the document data 6056 to 605/ waiting 
for being printed is stored in the fixed disk 22. The 55 
document data 6056 to 605/ waiting to be printed are 
read out in the sequence chained in the printing queue 
606 and then are printed in the printer 24. 

Then, the printer-selecting process 602 will be de- 
tailed with reference to FIG. 7. 602 denotes the process 60 
performed on the side of the documentation worksta- 
tions la to lc. 720 denotes the process performed on the 
side of the shared printers 2a to 2c. The documentation 
workstation 1 sends a printer state inquiry message for 
requesting all of the pages of the document data waiting 65 
to be printed to all the printers 2a to 2c connected 
through the LAN 3 (701). At step 721, the shared 
printer 2 receives the message and then calculates the 
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number of the pages of document data 6056 to 605/ 
chained to the printing queue 606 stored in the fixed 
disk 22 (722). Then, the printer 2 determines whether or 
not the sheet supply is out or not or whether the toner 
is out or not (723). In succession, the total pages calcu- 
lated at the step 722 and the operating state determined 
at the step 723 are sent to the documentation worksta- 
tion 1 which issued the printer state inquiry message 
(724). The documentation workstation 1 receives all the 
pages waiting to be printed and the operating state of 
each shared printer 2a to 2c (702). Then, the worksta- 
tion 1 refers to the sketch information file 400 shown in 
FIG. 4 (703). Based on the sketch commands 404a to 
404m, the elements 102a to 102m are displayed on the 
screen 101 as shown in FIG. 1. Based on the sketch 
name 405, the sketch name 104 is displayed. At a time, 
the screen switch 105 is displayed (704). Then, the doc- 
umentation workstation 1 refers to the shared printer 
attribute File 500 shown in FIG. 5 (705) and displays the 
printer icons 103a to 103c of the shared printers 2a to 2c 
matching to the data number 504 on the screen 101 
currently being displayed (706). The design data for the 
printer icon can be included in a program for indicating 
the icons or.be prepared in the icon data file. Next, the 
workstation 1 serves to display the number of the pages 
of the documents waiting to be printed on the portion 
802 of the printer icons 103a to 103c (707). If the work- 
station 1 recognizes the unusable shared printer 2 that is 
out of paper or out of toner based on the operating state 
response received at the step 702, it serves to display the 
corresponding printer icon 103 at half brightness or 
light alternately the printer icon 103 oh and off to indi- 
cate that the printer is in use. If a user points to any one 
of the printer icons 103a to 103c with the mouse cursor 
106 (708), the workstation 1 invokes a prmter-detennin- 
ing process 710 at which it determines which one of the 
shared printers 2a to 2c is pointed to. And, invoking the 
printing process 603, the document data 6056 selected 
by the printing document specifying process 601 is 
transferred to the shared printer 2 corresponding to the 
pointed printer icon 103 for printing the data 6056. 

If the screen switch 105 is pointed to at the pointing 
process 708, a user points to another data number 402 at 
the sketch number selecting process 711 for displaying 
the sketch information data 401 for the plane view of 
another floor. 

According to this embodiment, at the printer-select- 
ing process 602, the workstation 1 serves to display the 
planar view 101 of the building on the display unit 16 
and the printer icons 103a to 103c on the planar view , 
101 for the purpose ot indicating the installed location, 
the type and the operating state of each shared printer 
2a to 2c and the total pages of the document data wait- 
ing to be printed. If any one of the printer icons 103a to 
103c is directly pointed to by the mouse cursor 106, the 
shared printer 2 corresponding to the printer icon 103 
prints the document By displaying the printer icons 
103a to 103c on the planar view 101 of the building to 
indicate the installed locations of the shared printers, 
the user can easily and positively locate the shared 
printers 2a to 2c . Further, by displaying the printer icon 
103 containing the type and the operating state of each 
shared printer 2a to 2c and the total number of pages of 
the queuing document, the user can immediately know 
which of the shared printers 2a to 2c is not in use. Fur- 
ther, by pointing to the usable one of the printer icons 
103a to 103c, the user can indicate that the shared 
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printer 2 corresponding to the printer icon 103 is imme- 
diately available to print the document 

According to the present embodiment, the total num- 
ber of pages of the queuing document is displayed with 
the printer icon. Together with or instead of the display, 5 
it is possible to display the approximate printing com- 
pletion time, which can be calculated by the CPU 20 
based on the printing speed of the printer, the queuing 
pages and the document type. 

Next, the description will be directed to the arrange- 10 
ment where the foregoing embodiment is applied not 
only to the management of the shared printers but also 
the shared sources such as other input devices, output 
devices and peripheral devices with reference to FIG. 
10. 15 

The workstation used in the present embodiment has 
the same structure as the workstation described with 
respect to FIG. 3 and the same sketch information file 
representing the floor planar view of a building as that 
described with respect to FIG. 4. Further, the shared 20 
source attribute file included in the present workstation 
has substantially the same structure as that described 
with respect to FIG. 5. This file contains attributes of 
the shared source devices connected in the LAN in- 
cluding output devices such as a printer and a plotter. 2 5 
input devices such as a scanner and a card reader, pro- 
cessing devices such as an electronic computer, and 
jperipherai devices such as an electronic microscope and ~ 
la measuring device. This file also contains icon designs 
corresponding to these devices included in the LAN. 30 

Each peripheral device has the substantially same 
control device as that of the printer described with 
respect to FIG. 3. In response to an inquiry sent from a 
workstation, the control device is designed to transfer 
the current operating state of the corresponding periph- 35 
eral device to the workstation. 

The workstation included in the LAN draws the 
sketch of a floor plan of a building based on the screen 
information file and then draws the icon of each device 
at the proper installed location of the floor planar 40 
sketch based on the shared source attribute file. FIG. 10 
shows one example of the selected screen drawn by the 
method. On the screen are displayed a card reader icon 
255, a scientific processing computer icon 254, and 
electronic microscope icons 253j, 253£l 45 

Further, based on the operating information trans- 
ferred from each device, the workstation draws the 
operating state of the devices. The screen shown in 
FIG. 10 represents that the card reader CR2 has 50 
queuing cards, the scientific processing computer EC1 50 
is usable, the electronic microscope EMI is currently in 
use, and the electronic microscope EM2 is usable. 

Based on the information obtained from the screen, 
the LAN user can know the name, location and operat- 
ing state of each device included in the LAN. From the 55 
screen, the user can understand that the card reader 
located at the 3A room of the 3rd story of the A build- 
ing contains SO queuing cards. For searching a usable 
card reader, for example, the user points to "screen 
switch" 285 with the mouse cursor 266 for switching 60 
the screen. By searching the icon of another card reader 
displayed on the selected screen of another story, there- 
fore, it is possible to know where the usable card reader 
is installed. 

As another example, assume that the user searches the 65 
computer including a vector operating mechanism or a 
floating point operating mechanism which computer is 
good at scientific computation. The screen shown in 
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FIG. 10 indicates that the scientific operation computer 
is installed at the 3B room of the 3rd story of the A 
building and is a usable. Then, the user points to the 
computer icon 254 with the icon cursor 266 so that the 
scientific data is transferred to the scientific operating 
computer EC1 through a bus line, thereby starting the 
operation. 

And, as another example, assume that the user wants 
to use an electronic microscope. The screen shown in 
FIG. 10 indicates that the electronic microscopes are 
installed at rooms 3C and 3D rooms of the 3rd story of 
the A building and the electronic microscope located at 
room 3D is usable. Thus, the user can immediately use 
the microscope at room 3D. 

The present embodiment represents the icons of all 
the devices stored in the shared source attribute file. It 
is preferable to process the information of the file based 
on the user's indication and display only the icon of a 
specific device (for example, card reader) on the screen. 

Next, the description will be directed to the first 
embodiment applied to a phone with reference to FIG. 
11 showing one selection screen. The workstation used 
in this embodiment has the same structure as that de-. 
scribed with respect to FIG. 3 and contains the screen 
information file representing the same floor planar view 
of the building as the foregoing embodiment described 
with respect to FIG. 4. The screen information file 
contains the information about the location of each desk 
provided in a room and whose it is. The shared source 
attribute file included in the workstation has the sub- 
stantially same structure as that included in the forego- 
ing embodiment. This file contains the attribute file for 
peripheral devices, the installed location (attribute) of 
each phone, and the icon design figuring a phone. 

A terminal (switcher) controlling the phone has sub- 
stantially the same control device as the printer device 
described with respect to FIG; 3 and is connected to the 
bus line of the LAN so that the terminal can be con- 
trolled by the workstation. And, in response to an in- 
quiry about the operating state of the phone sent from 
the workstation, the terrninal informs the workstation 
whether or not each phone connected to the terminal is 
in use. Then, the dialed phone number (calling) of the 
workstation is connected to a phone line. 

The workstation included in the LAN serves to draw 
the sketch of the building and the location of each desk 
based on the screen information file and then the phone 
icon at the location matched to the installed one of the 
phones based on the shared source attribute file. Fur- 
ther, the workstation identifies and displays whether or 
not the phone is in use on each phone icon, based on the 
report about the operation state of each phone sent from 
the terminal and displays the selection screen shown in 
FIG. 11 on the CRT. 

If the user of the workstation wants to communicate 
with Mr. B, the user understands that the nearest phone 
to Mr. B is TE2 but it is in use. Then, the user points to 
the icon 351 of the second nearest phone TE1 with the 
icon cursor 354. By that, the workstation calls the 
phone Tel through the terminal. 

This embodiment has been described in a different 
manner from the embodiment described with respect to 
FIGS. 1A, IB and 10. One workstation can switch the 
screen head based on the user's pointing of the cursor. 
For example, by hooking up the phone provided in the 
workstation, it is preferable to switch the screen shown 
in FIG. 10 to the screen shown in FIG. 11. 
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This embodiment makes it possible to make sure of (D) the measuring device EMI is in use from the icon 
the using state of the phone and dial the phone which is 2914, 

nearest to an opponent and is not in use, (E) the LAN 253 has the magnetic tape device MT1 

_ _ connected thereto from the icon 291 e, 

Second Embodiment 5 (F) the LAN 253 has the magnetic disk device MT1 

The present embodiment is a result of applying the connected thereto from the icon 291/ 

present invention to a system of managing the shared (G) the printer PR5 has a one-stage cassette and a 

sources connected in the LAN. The first embodiment is ten-page document waiting to be printed from the 

designed to display the installed location of each shared icon 291$, and 

source on the screen, while the second embodiment is 10 (H) the printer PR6 has a two-stage cassette and a 
designed to display the connection state and the operat- thirty-page document waiting to be printed from 

ing state of each shared source connected in the LAN. toe icon 29lk 

The second embodiment serves to display on the The user can know what shared sources are con- 
screen the connecting state and the operating state of nected in the LAN 253 and tie operating state of the 
the shared sources including a card reader CR3, com- 15 shared sources from the screen and can operate the 
puters EC2, EC3, a measuring device EMI, a magnetic device by pointing to the icon design. For example, if 
tape MT1, a magnetic disk MD1, and printers PR5, PR6 the vser needs t0 store ^e data in the storage device, he 
connected in an LAN 253 as shown in FIG. 12 of one ? T ? he moves ^e mouse cursor 296 with the mouse for 
selection screen. indicating the icon 291e of the magnetic tape drive, 

The workstation designed according to the present 20 hereby causing the data to be stored in the magnetic 
embodiment has a shared source attribute file shown in device MT1. 

FIG. 13. The shared source attribute file consists of ^ management Wtem of the present embodiment 
attribute data 281a to 281A each matching to the attri- B ^ for 1 ™ na g in S a plurality of LANs. Hence, the 
bute of the card reader CR3, the computers EC2, EC3, sys . tem . IS so that a communication line for 

the measuring device EMI, the magnetic tape MT1, the 25 *™*to*B information » provided between LANs and 
magnetic disk MD1, and the printers PR5, PR6. each workstation can caU any one of the shared source 

The attribute data 281<z to 2&Vi consist of a device att ? bute * t0Ted m ^workstations, 
name 282, a device type 286, a network address 283, a * workstation included m any one of the LANs 
data number 284, relative coordinates 285a, 2856, and w makeS Tf/n^^V^ ^ 
an icon design »7. The device name 282 indicates the 30 ^^^^ ff LAN r equmng an image 

name of each device (for example, the card reader). THe fl^^^^ ^ ^ ™* 

1Bj:;w/ i:l tM ;x-* u « ' * • ■ ^r- the data of the operating state of each device to the 

tnZZl ^^ T 15 2 workstation having accesLi thereto. It results in dtow- 

^^JSS^Z r r^T 556 ^T te ^ *S workstation included in each LAN to display 
S?t3f ^ * or the like. The network address 35 ^ state m6 ^ ^ state of ^ 

IT S ^tl 0U ? e ? m device TOnnected m a desired L AN on L display unit, 

of t For switchm S the displayed image into the screen 

of the LANs to which the device is connected The about LAN , ^ meT should move the mouse 

relative coordinates 285a, 285* mdicate the relative cursor to the screen switch m ^ ^ m{mse 
locations of the connected source device. These coordi- 40 M one application of ^ ^ embodiment, more 

nates mdicate the location of each source device shown ^ one LAN ^ be ^yed on one screen. Further, 

in FIG. 12 and match to the locations of the shared like the embodiment described with reference to FIGS, 

source icons 291* to 291^The icon design 287 indicates xa and IB, it is possible to store the screen information 

icondesigns of 281a to 291/L flle like ^ shown m Fia 4 m ±e network stationf 

The information processing workstation designed 45 represent the planar view of a building on which the 

according to the present embodiment has the substan- LAN is installed, and graphically display the connec- 

tially the same hardware arrangement as the documen- tion state of ^ shared S0U rces included in the LAN in 

tation workstation mcluded in the foregoing embodi- ^ overlapping manner with the planar view. Accord- 

ment. Each shared source device has the same control mg to the display, the user can know the installed loca- 

mechanism as the foregomg shared printer. The same 50 tion of each device together with the connection state 

information processing as the foregomg embodiment 0 f the shared sources included in the LAN. 
makes it possible to exchange information between the Next, another embodiment desired on the second 

workstation and each shared source device and draw embodiment will be described with reference to FIG. 

the screen. Hence, the description about the mforma- 14 illustrating one example of the selection screen. ThT\ 

tion processing workstation is not detailed. 55 screen shown in FIG. 12 represents all the peripheral 

The workstation serves to draw the connection state devices are directly connected to the bus line 253 of the 
of each shared source by referring to the shared source LAN. This embodiment displays how the source de- 
attribute file shown in FIG. 13, draw the operating state vices are connected and the peripheral devices included 
of each shared source based on the information sent in one source device (node). 

from the shared source, and display on the screen the 60 The shared source attribute file concerned with this 

connection state and the operating state of each shared embodiment has the same arrangement as the shared 

source connected in the LAN as shown in FIG. 12. This source attribute file described with respect to FIG. 13, 

screen indicates that; except that the file contains the connection state of the 

(A) the card reader CR3 has 30 currently-queuing devices. Further, each file is prepared for each periph- 
cards from the icon 291a 65 eral device (for example, CPU, CRT, printer, plotter) 

(B) the computer EC2 is usable from the icon 291Z>, included in one processing device (node). 

(C) the computer EC3 is unusable because of power The workstation serves to draw the connection state 
interruption from the icon 291c of each shared source by referring the shared source 
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attribute file, draw the operating state by using the 
information about the-operating state of each device 
sent from the corresponding device, and display the 
connection state of the shared sources of the LAN 
shown in FIG. 14 and the operating states of the shared 5 
sources on the screen. The screen represents that: 

(A) the icons 451, 452, 454 respectively indicate the 
LAN 453 is connected to the computer EC3, the 
computer EC3 is connected to the magnetic tape 
MT2 and the magnetic disk MD2, and the com- 10 
puter EC3 is in use, 

(B) the icons 460, 456, 457, 458 respectively indicate 
the LAN 453 is connected to an information pro- 
cessing device X, the information processing de- 
vice X includes CPU1, CPU3, a printer PR9 and a 15 
plotter PT1, how these devices are connected to 
the information processing device X, and the 
printer PR9 and the plotter PT1 and in use, and 

(C) the icon 470 indicates the LAN 464 is connected 

to a printer PR10 and the printer has a 30-page 20 
document waiting for being printed. 

The user, thus, can know how the devices are con- 
nected and what peripheral devices are included in each 
node from the selection screen. Further, the user can 
also instruct these devices to operate by pointing to 
them with a mouse. For example, by pointing to the 
printer PR9 included in one node with the mouse cursor 
464, the user causes the printer PR9 to print the docu- 
ment stored in another device connected to the LAN. 

While particular embodiments of the present inven- 
tion have been shown and described, it will be obvious 
to those skilled in the art that various changes and modi- 
fication may be made without departing from the pres- 
ent invention in its broader aspects. 

What is claimed is: 

1. An input/output method for at least one of a plural- 
ity of I/O devices for an information network shared by 
a plurality of information processing units connected to 
said information network via one of said information 
processing units, said method comprising the steps off" 

displaying the connection among said I/O devices 
graphically and corresponding indicators repre- 
senting said I/O devices wit h respective current 
operating states on a screen of said information 45 
processing unit to enable a user to locate said I/O 
""devices and corresponding operating states of said 
I/O devices; and 

inputtmg/outputtmg data to a specified one of said 
I/O devices selected by pointing to a correspond- 50 
ing indicator on said screen, 

wherein the operating state of said I/O device indi- 
cates that said I/O device is currently in use. 

2. An input/output method for at least one of a plural- 
ity of I/O devices for an information network shared by 55 
a plurality of information processing units connected to 
said information network via one of said information 
processing units, said method comprising the steps of: 

displaying the connection among said I/O devices 
graphically and corresponding indicators repre- 60 
seating said I/O devices with respective current 
operating states on a screen of said, information 
processing unit to enable a user to locate said I/O 
devices and corresponding operating states of said 
I/O devices; and 65 

inputting/outputting data to a specified one of said 
I/O devices selected by pointing to a correspond- 
ing indicator on said screen, 
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wherein the operating state of said I/O device indi- 
cates that said I/O device is currently unusable. 

3. An input/output method for at least one of a plural- 
ity of I/O devices for an information network shared by 
a plurality of information processing units connected to 
said information network via one of said information 
processing units, said method comprising the steps of: 

displaying the connection among said I/O devices 
graphically and corresponding indicators repre- 
senting said I/O devices with respective current 
operating states on a screen of said information 
processing unit to enable a user to locate said I/O 
devices and corresponding operating states of said 
I/O devices; and 

inputting/outputting data to a specified one of said 
I/O devices selected by pointing to a correspond- 
ing indicator on said screen, 

wherein the operating state of said I/O device indi- 
cates the amount of data waiting to be input to or 
output from said I/O device. 

4. An input/output method for at least one of a plural- 
ity of I/O devices for an information network shared by 
a plurality of information processing units connected to 
said information network via one of said information 
processing units, said method comprising the steps of: 

displaying the connection among said I/O devices 
graphically and corresponding indicators repre- 
senting said I/O devices with respective current 
operating states on a screen of said information 
processing unit to enable a user to locate said I/O 
devices and corresponding operating states of said 
I/O devices; 

inputting/outputting data to a specified one of said 
I/O devices selected by pointing to a correspond- 
ing indicator on said screen; and 

indicating an input or output to said I/O device byw 
directly pointing a cursor to the design represent-, * 
ing said I/O device. ^ 

5. A shared source managing device including a plu- 
rality of information processing devices each having a 
central processing unit, a display unit, a storage unit and 
I/O devices shared by said plurality of information 
processing devices, said information processing devices 
and I/O devices being connected to a communication 
network, comprising: 

a sketch information file provided in said storage unit 
for storing data of a sketch of a building having said 
plurality of I/O devices installed therein and an 
I/O device attribute information file storing at least 
type information and installation location informa- 
tion for each of said I/O devices; and 

display means for displaying said sketch of said build- 
ing and a design locating each of said I/O devices 
at the corresponding installed locations within said 
sketch on a screen of said display means based on 
said sketch Information file and I/O device attri- 
bute information file. . 

6. The shared source managing device as claimed in 
claim 5, wherein said information processing devices 
comprise means for requesting current operating infor- 
mation for each of said I/O devices and means for dis- 
playing the operating state information within said de- 
sign of said I/O device, and said each of said I/O de- 
vices comprise means for transmitting its respective 
operating state in response to said request from said 
information processing device. 

7. The shared source managing device as claimed in 
claim 5, wherein a operating state of said I/O device 
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indicates either that said I/O device is currently unus- 
able, contains data waiting for being input or output, or 
is equipped with a part(s). 

8. The shared source managing device as claimed in 
claim 5, wherein said information processing devices 5 
provide a display and pointing means for directly point- 
ing to the design identifying said I/O device on the 
screen and an I/O device selecting means for indicating 
an I/O to the I/O device matching to the design indi- 
cated by said display and point means. 10 

9. The shared source managing device as claimed in 
claim 5, wherein said sketch information file stores a 
respective screen for each story of said building. 

10. The shared source managing device including a 
plurality of information processing devices each having 15 
a central processing unit, a display unit, a storage unit 
and I/O devices shared by said plurality of information 
processing devices, said information processing devices 
and I/O devices being connected to a communication 
network, comprising: 

a sketch information file provided in said storage unit 
for storing data of a sketch of a building having said 
plurality of I/O devices installed therein and an 
I/O device attribute information file storing at least 
type information and installation location informa- 
tion for each of said I/O devices, 

wherein said sketch information file stores informa- 
tion for each screen representing more than one 
story three-dimensionally as a sketch correspond- 
ing to said building; and 

display means for displaying said sketch of said build- 
ing and a design locating each of said I/O devices 
at the corresponding installed locations within said 
sketch on a screen of said display means based on 
said sketch information file and I/O device attri- 35 
bute information file. 

11. An input/output method for at least one of a 
plurality of I/O devices for an information network 
shared by a plurality of information processing units 
connected to said information network via one of said 40 
information processing units, said method comprising 
the steps of: 

displaying on a screen of one of said information 
processing units a sketch of a building structure 
having said I/O devices installed therein and indi- 45 
cators representing said I/O devices to enable a 
user Go locate said I/O devices within said build- 
ing structure; 

selecting a designated one of said I/O devices on said 
screen by pointing a cursor to a corresponding 50 
indicator of said selected I/O device on said screen; 
and 

inputting/outputting data regarding operation of said 
selected I/O device. 

12. The input/output method as claimed in claim 11 55 
further comprising the step of identifying and display- 
ing the kind or type of said I/O devices on said screen 
of said information processing devices together with 
said indicators comprising character strings or designs 
representing said I/O devices. 60 

13. The input/output method as claimed in claim 11 . 
further comprising the step of displaying the current 
operating states of said I/O devices to be used on the 
screens of said information processing devices together 
with said indicators comprising character strings or 65 
designs representing said I/O device. 

14. The input/output method as claimed in claim 13 
er comprising Jhe step_of identify ing, and subse- 



fquently displaying on said screens, which of said I/O 
devices are currently in use together with said indica- 
tors comprising character strings or designs represent- 
i n fl ^itl I/ O devices. 



15. The input/output method as claimed in claim 11 
further comprising the step of identifying and display- 
ing which of said I/O devices is unusable on the screens 
of said information processing devices together with 
said indicators comprising character strings or designs 
representing said I/O device. 

16. The input/output method as claimed in claim 11 
further comprising the step of displaying the amount of 
data waiting for being input or output together with 
said indicators comprising character strings or designs 
representing said I/O device to be used on the screen of 
said information processing device. 

17. A method for controlling at least one of a plural- 
ity of I/O devices and peripheral devices for an infor- 
mation network shared by a plurality of information 
processing units connected to said information network 
via one of said information processing units, said 
method comprising the steps of: c 

displaying on a screen of one of said information J 
processing units a sketch of a building structure I 
having said I/O devices and said peripheral devices I 
installed therein and indicators representing said / 
devices to enable a user to locate said I/O and saidj 
peripheral devices; 

selecting a designated one of said I/O devices on said 
screen by pointing a cursor to a corresponding 
indicator of said selected I/O device on said screen; 
and 

controlling said selected one of said I/O devices and 
said peripheral devices designated by said cursor 
on said screen. 

18. The controlling method as claimed in claim 17, 
wherein said peripheral device is a phone terminal, and 
said method further comprises the steps of displaying 
designs identifying phones connected to said phone 
terminal at respective installation locations on said 
sketch, identifying and displaying which of said phones 
is currently in use by identifying corresponding indica- 
tors, and calling a specified one of said phones by di- 
rectly pointing a cursor to the corresponding design. 

19. An input/output method for at least one of a 
plurality of I/O devices for an information network 
shared by a plurality of information processing units 
connected to said information network via one of said 
information processing units, said method comprising 
the steps of: 

displaying the connection among said I/O devices 
graphically and corresponding indicators repre- 
senting said I/O devices with respective current 
operating states on a screen of said information 
processing unit to enable a user to locate said I/O 
devices and corresponding operating states of said 
I/O devices; and 

inputting/outputting data to a specified one of said 
I/O devices selected by pointing to a correspond- 
ing indicator on said screen. 

20. A method for controlling at least one of a plural- 
ity of I/O devices and peripheral devices for an infor- 
mation network shared by a plurality of information 
processing units connected to said information network 
via one of said information processing units, said 
method comprising the steps of: 

displaying the connection among said I/O devices 
and said peripheral devices graphically and corre- 
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spending indicators representing said devices with 
respective current operating states on a screen of 
said information processing unit to enable a user to 
locate respective I/O devices and corresponding 
operating states of said I/O devices; 5 
selecting a designated one of said I/O devices on said 
screen by pointing a cursor to a corresponding 
indicator of said selected I/O device on said screen; 
and 

controlling said selected one of said I/O devices and 10 
said corresponding peripheral devices designated 
by said cursor on said screen. 

21. A method for controlling at least one of a plural- 
ity of I/O devices and peripheral devices for an infor- 
mation network shared by a plurality of information 15 
processing units connected to said information network 
on one of said information processing units, said method 
comprising the steps of: 

drawing a sketch, on a screen of one of said informa- 
tion processing units, of a building having said I/O 20 
and peripheral devices installed therein based on 
drawing data stored in a drawing information file; 

drawing designs representing said I/O and peripheral 
devices at designated installation locations 
throughout said building for said devices on said 25 
sketch based on data stored in a shared I/O and 
peripheral device attribute file; 

receiving current operating state information from 
respective I/O and peripheral devices in said infor- 
mation processing unit; 30 

displaying current operating states of said I/O and 
peripheral devices on said screen of said informa- 
tion processing unit, with said designs representing 
said I/O and peripheral devices based on said re- 
ceived current operating state information of said 35 
I/O and peripheral devices; 

selecting a designated one of said I/O devices on said 
screen by pointing a cursor to a corresponding 
indicator of said selected I/O device on said screen; 
and 40 

controlling said selected one of said I/O and periph- 
eral devices designated by pointing said cursor to a 
corresponding design on said screen. 

22. An input/output method for at least one of a 
plurality of printers for an information network shared 45 
by a plurality of information processing units connected 

to said information network via one of said information 
processing units, said method comprising the steps of: 
displaying on a screen of one of said information 
processing units a sketch of a building structure 50 
having said printers installed therein and indicators 
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representing said printers to enable a user to locate 
said printers within said building structure; 

selecting a designated one of said printers on said 
screen by pointing a cursor to a corresponding 
indicator of said selected printer on said screen; and 

outputting printing data regarding operation of said 
selected printer. 

23. A method for controlling at least one of a plural- 
ity of printers for an information network shared by a 
plurality of information processing units connected to 
said information network via one of said information 
processing units, said method comprising the steps of: 

displaying on a screen of one of said information 
processing units a sketch of a building structure 
having said printers installed therein and indicators 
representing said devices to enable a user to locate 
said printers; 

selecting a designated one of said printers on said 
screen by pointing a cursor to a corresponding 
indicator of said selected printer on said screen; and 

controlling said selected one of said printers desig- 
nated by said cursor on said screen. 

24. A method for controlling at least one of a plural- 
ity of printers for an information network shared by a 
plurality of information processing units connected to 
said information network on one of said information 
processing units, said method comprising the steps of: 

drawing a sketch, on a screen of one of said informa- 
tion processing units, of a building having said 
printers installed therein based on drawing data, 
stored in a drawing information file; 

drawing designs representing said printers at desig- 
nated installation locations throughout said build- 
ing for said devices on said sketch based on data 
stored in a shared printer attribute file; 

receiving current operating state information from 
respective printers in said information processing 
unit; 

displaying current operating states of said printers on 
said screen of said information processing unit, • 
with said designs representing said printers based - 
on said received current operating state informa- / 
tion of said printers; 

^electing a designated One of said-printers 9n_RgjfL 

screen by pointing a cursor to a_cprresponding _ 
^Sfficator of saToTs electe dprint er on said scre emand 
co ntoollmg.saiH Iielected^nnp. , nlLsaid^riptgrsjflggig. , 
>== \gated bv pointing said cursor^to_aucorresDQnding 
design on said screen. 
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